Introduction
Discussions of the relationship between wellbeing and material progress go back a long way. One of the earliest extant comes from Aristotle: What is it that we say political science aims at and what is the highest of all goods achievable by action? … It is happiness, and we identify living well and doing well with being happy…the life of money-making is one undertaken under compulsion, and wealth is evidently not the good we are seeking; for it is merely useful for the sake of something else. 2 Economic growth in classical times was so slow as to be unobservable to those living and writing at the time. 3 Rather than writing of social progress, the Ancient Greeks mostly referred to a regression from a previous golden age. 4 Many regarded the means of achieving contentment to lie in the reduction of wants rather than an increase in output. 5 Across the world Confucian, Taoist and Buddhist theorists were similarly disinterested in expanding production. 6 The idea of economic progress only became commonly discussed with the advent of the French Enlightenment and the work of Adam Smith. 7 This was also the time when the industrial revolution had led to a marked acceleration in economic output.
Other than some pioneering estimates in the seventeenth century, 9 it was centuries before discussions of national income could be informed by statistics. 10 Arguably the first official national income estimates were the work of the pioneering New South Wales statistician Timothy Coghlan, published annually starting from Coghlan (1887) .
11 But Coghlan's work, far ahead of its time, was not sustained. It was not until the Keynesian revolution that interest in compiling national accounts became widespread. Much of the early development occurred in the run-up to and early stages of World War II and so the focus was on output that could be diverted to the war effort.
12 Amongst the pioneers were Simon Kuznets and the Australian economists Colin Clark and James Sutcliffe. 13 The first official set of national accounts was prepared by the then Commonwealth Bureau of Census and Statistics and published in the 1945 budget papers as Estimates of National Income and Public Authority Income and Expenditure. The first macroeconomic forecasts for Australia appeared in some early drafts of the White Paper on Full Employment in 1945 but not in its final published version. 14 The annual, and then quarterly, national accounts attracted increasing public attention. When some questioned the desirability of economic growth, Treasury commissioned a team led by Ian Castles to address the issue. 15 After moving to the ABS, Castles initiated work on broader measures of living standards that became Measures of Australia's Progress (see below).
16

Concerns about sustainability
But even while economists were starting to measure national income, there were some questioning the sustainability of growth. Malthus in the nineteenth century expressed concern that economic growth, in particular population growth, would tend to outstrip resources, notably farmland. He warned that the conflict was likely to be resolved by population being limited by starvation.
9 Sir William Petty (1665), a founding member of the Royal Society and friend of Samuel Pepys, estimated the national income of the United Kingdom and argued it was expanding; Deane and Cole (1969) ; Medema and Samuels (2003: 45-56) , Rothbard (1995: 296-302) ; Spiegel (1971: 122-135) . Ian Castles (1998) regards this as the first national income estimate. Gregory King (1688) made a more detailed attempt and there were also estimates compiled for France a little later by Boisguillebert and Vauban; Australian Bureau of Statistics (2000: 2) . 10 Cairncross (1988) gives a short history. 11 See Arndt (1949) , Clark and Crawford (1938: 53-55) , Goodwin (1966: 473-474) and Haig (2001 Haig ( , 2006 for an account. 12 Daly and Cobb (1989: 70) . 13 Clark (1932) on the United Kingdom and Clark and Crawford (1938) on Australia; Sutcliffe (1926) . Coombs (1944) presented some 'semi-official' national income estimates for 1938 -39 and projections for 1947 -48. 14 Cornish (1981 . 15 Treasury (1973) . 16 Podger (2010) .
Arguably the first rigorous analysis that looked at natural resources as a constraint on economic growth was Jevons' book The Coal Question published in 1865. 17 In it he presents projections indicating that coal could be exhausted by 1970, but warns that well before then the increasing price could slow economic activity. He examined the prospects for some of the renewable energy technologies of the day -windmills and waterwheels. Jevons warns of the danger of basing an economy on an exhaustible energy source; as he puts it 'encouraging a growth of industry which must prove unstable and perhaps involve all things in its fall '. 18 Neither Malthus' nor Jevons' dire predictions came to pass in the way they feared. Both had underestimated the pace of technological innovation and the role that price signals triggered by scarcity could play in encouraging innovation. Nonetheless, as Kenneth Boulding once observed 'anyone who believes that exponential growth can go on forever in a finite world is either a madman or an economist '. 19 There are key issues of sustainability today, with climate change and peak oil probably the two most prominent aspects.
Modern attitudes to measuring wellbeing: Four approaches
While GDP and national income were never designed as a measure of wellbeing, and statisticians 'never pretended' 20 they were, they were often given this interpretation. But increasingly their unsuitability for this purpose was recognised. Arthur Pigou, the founder of modern welfare economics, argued that it is not just increases in national income that constituted improvements in national wellbeing; in particular he carefully distinguished whether the increased income was solely reflecting population growth, how it was distributed and how much it fluctuated.
21 Moses Ambramovitz concluded:
We must be highly sceptical of the view that long term changes in the rate of growth of welfare can be gauged even roughly from changes in the rate of growth of output.
22
A common argument runs that GDP per capita can hardly be the benchmark for achieving community satisfaction when: Brown and Singer (1996: 126) . Boulding was himself an economist. 20 Trewin (1998: 110) . 21 Pigou (1920: 82-92) , discussed further in Spiegel (1971: 572) and Vaggi and Groenewegen (2003: 274-275 There are various anomalies caused by GDP being focused on market activities. The classic example is that a man who marries his housekeeper lowers GDP.
24
Downhill skiing is included in GDP (as lift tickets are a market transaction) but cross-country skiing is not. Earthquakes can boost GDP because the destruction of buildings does not subtract from GDP but their reconstruction can add to it.
Robert Kennedy famously remarked:
…the gross national product does not allow for the health of our children, the quality of their education, or the joy of their play. It does not include the beauty of our poetry or the strength of our marriages; the intelligence of our public debate or the integrity of our public officials. It measures neither our wit nor our courage; neither our wisdom nor our learning; neither our compassion nor our devotion to our country; it measures everything in short, except that which makes life worthwhile.
25
Less poetically, but at the same time, an Australian treasurer was also talking about the need for aiming at broader measures of economic wellbeing, including clean air, the physical environment, an equitable distribution of income and the needs of the disadvantaged:
…we must not fall too readily to exclusive worship at the altar of GNP… our prime concern should always be the social welfare of the community as a whole.
26
A parliamentary colleague, soon also to be treasurer, argued for a focus on 'gross national wellbeing' and warned that: …pre-occupation with economic growth is an over simplistic and misconceived approach.
27
Bob Brown gave the following further examples:
If I feed myself by growing vegetables in my backyard, using household waste as compost, I contribute nothing to the GNP. If I sell the vegetables and use the money to buy hamburgers, I am increasing GNP. If the 23 Jackson, (2009: 40) . This 'Easterlin paradox' is widely accepted although some writers such as Stevenson and Wolfers (2008) have questioned it. 24 Pigou (1920) . 25 Address at University of Kansas, 18 March 1968, Cited by Australian Bureau of Statistics (2010). 26 Bury (1969: 7-8) . 27 Lynch (1973) .
crime rate rises and people start stealing my vegetables so that I have to pay someone to build an ugly barbed-wire fence around them, GNP increases still further.
28
Indeed to its harshest critics GDP gives a 'Grossly Distorted Picture' 29 of progress towards improving wellbeing. While Treasury argued in the 1970s that GDP was a good proxy for welfare, 30 it now has its own 'wellbeing framework' in which 'consumption possibilities' are only one of five components.
These concerns have led to a desire for alternative measures that would give a better idea of whether the nation is making true progress in improving wellbeing than does GDP. There are essentially four approaches; adjusting GDP to make it more suitable, replacing it with a 'dashboard' of alternative indicators, weighting these alternative indicators to form a composite indicator, and using peoples' own reported assessments of their well-being.
Adjusted GDP
Sir John Hicks defined income as follows:
…we ought to define a man's income as the maximum value which he can consume during a week and still expect to be as well off at the end of the week as he was at the beginning.
31
One approach to get closer to a measure of wellbeing is to adjust the published GDP to get closer to Hick's definition. It is worth noting that on Hicks' definition, 'sustainable income' is almost a tautology; Hicksian income is maximum sustainable consumption.
32
Applying Hicks' approach to national income would deduct from GDP a broad measure of depreciation. Statisticians publish net national product (NDP), which is GDP less depreciation of the produced capital stock. When there is little structural change, movements in GDP and NDP tend to be quite similar. But 28 Brown and Singer, (1996: 126) . 29 The Economist, 9 February 2006. 30 The paper, Treasury (1973: 6) , while anonymous, was primarily the work of Ian Castles. It said 'obviously the pursuit of growth for its own sake misses the point: the aim must be to improve the welfare of the community. Policies directed to this latter end are likely in fact to lead to increases in the real output of the economic system per head of population and can thus fairly be described -without abuse of language -as policies for economic growth'. In Castles (1998: 353) his view was that 'I do not share the commonly held view that individual decisions are affected by the particular definition of GDP that has been adopted by the world's official statisticians…the view that decision-makers are misled is rarely supported by evidence. In my view, the GDP is a valuable and necessary, but not sufficient, measure of material progress'. 31 Hicks, (1946: 172) . 32 Hamilton and Denniss (2000: 7). over the past couple of decades the IT sector, subject to very high depreciation rates, has become a more significant share of the economy and so NDP has grown slower than GDP.
GDP includes the value of production in the economy but not all this accrues to the residents. In economies with substantial amounts of foreign ownership (or who own substantial assets in foreign countries) there can be significant differences between GDP and Gross National Product (GNP).
An increase in GNP or NDP that just arises from inflation does not represent an improvement in wellbeing. Nor is the average citizen better off if GNP or NDP rises but the population is increasing more quickly.
In terms of measuring wellbeing of residents in the country, real net national disposable income per capita is probably the best measure from the national accounts as currently compiled. From 2003-04 to 2011-12 it grew at an annual average rate of 2.3 per cent, considerably faster than the 1.3 per cent growth rate for GDP per capita, mostly reflecting the sharp rise in Australia's terms of trade.
Its major remaining weakness is that the depreciation deduction is limited to only produced capital, (e.g. equipment and buildings), not a broader concept of capital encompassing natural capital (e.g. forests, minerals) or ideally also environmental capital (e.g. air quality, biodiversity), human capital (e.g. education, health) and social capital (e.g. social organisations, community trust). The difficulty is that these other forms of capital are harder to measure than produced capital, which can be estimated by either surveying businesses or accumulating investment data (and applying assumed depreciation rates).
Some studies have attempted to augment GDP in other ways. For example, the coverage could be expanded beyond market activities, for example by valuing production in the home: services such as cooking, cleaning and child-minding that could potentially be done by paid workers instead. These can be valued either at the rate external workers are paid for these services or at a higher 'opportunity cost' (say, the average salary).
Conversely there are some things that are counted in GDP that arguably should not be if the purpose is to measure wellbeing. Surveys have shown that 'commuting to work is the daily activity that gives the least amount of enjoyment, with commuting home from work only marginally more enjoyable'. 33 Furthermore, commuting could be argued to be an intermediate input rather than a final act of consumption. For these reasons the costs of commuting are sometimes deducted from GDP in constructing wellbeing measures. Similar arguments are made about advertising expenditure.
The general result of these exercises is that at low national incomes GDP and more sophisticated measures of genuine progress move in similar ways but beyond a threshold GDP growth translates into much smaller (on some accounts no) improvements in wellbeing. 34 Some examples of these studies follow.
Nordhaus and Tobin's (1972) 'measure of economic welfare' (MEW) was an early attempt at modifying GDP to derive a better measure of true progress.
35
Activities regarded as not directly sources of utility in themselves but regrettably necessary inputs (e.g. expenditure on prisons or commuting to work) were treated as intermediate rather than final products and so excluded from GDP. Daly and Cobb's (1989) Index of Sustainable Economic Welfare also excludes 'regrettably necessary expenditures'. They construct their index for the US by first dividing household consumption by an index of distributional inequality. They then add household services (cooking, cleaning, child care), services from household durables, government provision of roads, and half of government spending on higher education and some government spending on health. They then subtract household spending on durables, most private spending on education and health, most advertising expenditure, expenditure on commuting, an estimate of the costs of urbanisation, cost of motor vehicle accidents, and the costs of water, air and noise pollution. They then make deductions for activities which undermine the sustainability of the natural resources base; the loss of farmland and wetlands, the depletion of non-renewable resources and long-term environmental damage (assumed proportional to consumption of fossil fuels and nuclear energy). They then subtract the amount of new capital required to maintain the amount of capital per worker. Finally they add the change in the US net international asset position. 38 The index grows during the 1950s and 1960s, flattens out in the 1970s and declines in the 1980s, with trends in inequality one of the main drivers. 39 There have also been attempts to construct measures of 'Green GDP' by taking into account the consumption of natural capital, comprising resource depletion 34 Stiglitz, Sen and Fitoussi (2010: 105) . 35 The authors modestly only claimed MEW was a 'primitive and experimental' attempt. 36 This can make a significant difference. Household production is equivalent to about a third of conventionally measured GDP in Finland, France and the US while including a value on leisure roughly doubles net household income; Stiglitz, Sen and Fitoussi (2010: 52-53) . 37 Nordhaus and Tobin (1972: 13) . 38 For a range of pragmatic and conceptual reasons they do not include some of the adjustments made by others. For example, they are sufficiently unconvinced that health and education add much to productivity in advanced economies that they do not include them in human capital calculations. They believe there are many measurement problems with leisure, so, in the absence of any significant drop in average hours worked, they leave it out. They considered excluding spending on junk food, tobacco and pornography but decided this would be too subjectively judgemental; Daly and Cobb, (1989: 402-442 and environmental degradation, but they have encountered resistance. President Clinton's 1993 Earth Day speech said that 'Green GDP measures would incorporate changes in the natural environment into the calculations of national income and wealth' but congressional opposition delayed the project.
40
The Chinese government attempted to introduce a 'green GDP' measure which adjusted GDP for pollution, environmental degradation and resource depletion. The initiative was short-lived, however, as the leaders of provinces dependent on heavy industry resented the reductions in their reported growth rates.
41
The Australia Institute (AI) presented a Genuine Progress Indicator in 1997, which they updated in 2000. 42 The main features of the GPI which distinguished it from GDP were accounting for distribution, acknowledging household work, excluding defensive expenditures and accounting for depreciation of built and natural capital. The AI also deducted a proportion of spending on advertising as much of it does not contribute to wellbeing; 'many advertisements are designed to be persuasive rather than informative, creating new needs rather than fulfilling existing ones'. Unlike some similar exercises the GPI does not include the value of leisure, but does deduct the costs of overwork. The AI's GPI per capita increased over 1950-2000 but at a slower rate than did GDP (see Figure 1) .
Lateral Economics developed a measure of short-term movements in Australian wellbeing in 2011, sponsored by the Sydney Morning Herald and The Age. 43 It extends the national accounts by incorporating the increase and depreciation of natural capital and human capital, through accounting for factors such as minerals discoveries, mining, education and long-term unemployment. The Herald Age Lateral Economics index (HALE) is calculated by adjusting real net national income from the national accounts. As the extent of leisure and voluntary work do not fluctuate that much over short time periods, HALE does not attempt to measure them. Congestion costs are hard to measure so no adjustment is made for them. There are adjustments for the distribution of income, based on evidence about how happiness is more sensitive to income increases at lower income levels. Mental health and obesity, and under-or over-work, detract from welfare and lead to lower values of the HALE index. Discoveries of new minerals resources are added in and depletions subtracted. Over the period 2005-2010 the HALE index grew faster than real GDP, reflecting the increase in university students and therefore increased human capital. 40 Nordhaus Panel on Integrated Environmental and Economic Accounting, (1999: 16) . 41 Wenzel (2009: 40-41) . 42 Hamilton and Denniss (2000) . A review of such measures for half a dozen developed economies concluded that over decades:
All show a similar trend … increasing with GDP (but sometimes at a lower rate) up to the 1970s, then levelling off or falling away while GDP continues to climb. 44 
Dashboard indicators
A second approach is to present a 'dashboard' or suite of indicators of various aspects of wellbeing, without attempting to condense them into a single indicator. The commonly used analogy is that when driving you are interested in the car's speed, the distance you have travelled and the amount of petrol remaining in the tank but (while the three measures are not unrelated) a single indicator that added them together would be useless.
This approach has been adopted by the ABS in Measures of Australia's Progress, first published in 2002. 45 This is a means of combining subjective and objective data, much of which are hard to reduce to a common denominator such as dollar values. The 2012 dashboard is show below.
44 Eckersley (1998: 20 
Composite indices
A third approach is to present composite indices, usually including GDP, but which also give weight to other aspects of wellbeing. The United Nations' Human Development Index, which combines education and life expectancy with per capita GDP, is a prominent example. 46 (Australia ranks second only to Norway on this measure.) The challenge with this class of measures is the arbitrariness of the weighting -how many extra dollars in average income is worth the same as an extra year in life expectancy?
Jones and Klenow (2010) combine data on consumption, leisure, inequality and mortality and try to weight them by their contribution to expected utility. Their measure turns out to be highly correlated with per capita GDP.
The Canadian Index of Wellbeing is another such index, giving equal weight to eight aspects: living standards, healthy populations, community vitality, democratic engagement, leisure and culture, time use, education, and the environment.
The Lagatum institute compiles an index of prosperity, based on indicators of entrepreneurship, economic performance, personal freedom, social capital, governance, health, safety and education. In 2012 Switzerland, Norway and Singapore are ranked the highest while Australia ranks tenth (doing particularly well on education, personal freedom and social capital).
Bhutan is known for aiming at, and attempting to base policy decisions on, 'Gross National Happiness' which encompasses four pillars of sustainable development, cultural values, the natural environment and good governance.
47
The Australian National Development Index project, launched in May 2010, is aiming to create such an index with weights reflecting a consensus on the importance of various components in wellbeing.
48
The ABS are sceptical of suggestions that the indicators in their dashboard could be weighted to form such an index:
We prefer an approach where there is a dashboard, and where there are a range of social, economic and environmental indicators that people can look at and come to their own judgement about how they might want to weight those various measures of progress in Australia's society, and about whether they think Australian society is progressing across those key areas of interest… The difficulty is recognised by all of the people involved in these indexes -the difficulty of trying to weight those things in a way that reflects some sort of average view in Australian society of the importance of those things.
49
As Lateral Economics comment: …pure composite indices appear to have made negligible progress in dealing with the incommensurability of the various aspects of wellbeing, leading most of them to simply posit that each aspect is equally important.
50
Ian Castles once said:
Composite indicators are unsatisfactory because they imply there is a single answer to the question of whether life in a particular country is getting better or worse. But there can be no single answer.
51
As another former Australian Statistician commented: 47 Kelly (2012 To be useful, indicators must have status: they need to be supported as valid by a wide body of Australians and preferably be underpinned by an international standard.
52
On the other hand, the media seem to crave such a single indicator and in the absence of anything better being compiled will continue to use GDP. A composite index, or adjusted GDP:
Is, in part, about changing the values of society… [and] the research community needs to be pushed along a bit in this area…there is considerable value in an aggregate index that attracts publicity and attention.
53
One response is to present the dashboard in such a way that users can readily assign their own weights to produce an index. This has been done by the OCED with their Better Life Index, available at www.oecdbetterlifeindex.org.
If such websites retain the weights selected by users, then over time they can reflect the average opinion of those users, which may be a reasonable set of weights to apply to form a composite index. This is a feature of the OECD website and based on these weights Australia, Canada and Sweden have the highest wellbeing of any OECD countries.
54
The ABS themselves have gathered some information, summarised in the cloud below, from their consultations about improving the Measures of Australia's Progress, on what things are more valued by the community. 52 Trewin (1998: 111) . 53 Gregory (1998: 369) . He draws an analogy; 'the Henderson poverty line illustrates how an aggregate index that is rough and ready, and certainly subjective, can play an important role in focusing and generating discussion on poverty '. 54 OECD (2011: 26) . A relatively simple composite index that has attracted some attention is Veenhoven's 'happy life-expectancy'; a multiple of life expectancy with a survey-based measure of happiness which he shows is 'systematically higher in nations that are most affluent, free, equal, educated and harmonious'.
55
Subjective happiness indices
A fourth approach is to ask people to assess subjectively their feelings of wellbeing or satisfaction with their life. Economists had formerly regarded such things as essentially unable to be measured properly (notwithstanding the use made of the concept of 'utility' in economic theorising). The OECD recently assessed, however, that 'an increasing body of evidence has supported the view that it is possible to gather valid measures of subjective wellbeing based on surveys'. 56 It has been noted that questions about subjective wellbeing get high response rates, consistent replies, show expected relationships with other variables and match well with biological indications of happiness or stress and assessments made by friends. They also predict behaviours such as suicide and sleep quality and outcomes such as income, marital status and mortality. Canada is the only country with a long run of official data on life satisfaction but it is now collected regularly by official agencies in New Zealand, France and Italy as well. (The collection of subjective assessments of wellbeing by national statistical agencies was recommended in the report commissioned by then president Sarkozy).
58 Gallup and Eurobarometer provide data from a broader range of countries. At an individual level, within a given country in a given year, there tends to be a strong correlation between income and satisfaction, but the correlation is much weaker across countries and across time. In particular, increases in average incomes seem to have resulted in little increase in average satisfaction. This is known as the 'Easterlin paradox'. 59 Studies that tried to explain the Easterlin paradox by including 'omitted' variables found that most other factors (e.g. life expectancy, hours worked, health, crime) that might have been expected to increase surveyed happiness did not do so, making the paradox even more puzzling.
60
The most common explanations are that it is relative rather than absolute income that is most relevant in determining whether people are happy (at least over a certain income threshold) and that while an increase in income initially makes people happy they soon adapt their expectations and their happiness reverts to the previous level. Australian Unity, in conjunction with Deakin University's Centre on Quality of Life, has been producing the Australian Unity Wellbeing Index since 2001. 63 It is based on a telephone survey of 2,000 Australians. This measures how satisfied people are with their own lives (covering health, personal relationships, safety, standard of living, achieving, community connectedness and future security) and with life in Australia in general (covering the economy, environment, social conditions, governance, business and national security). In recent surveys wellbeing generally was found to rise with income up to around $100,000 but not thereafter. As with similar studies overseas there has been no significant improvement in average life satisfaction since 2001 despite average real incomes having risen over 20 per cent since then. This is consistent with an observed 58 Stiglitz, Sen and Fitoussi (2010: 93) . 59 Easterlin (1974) . The data showing the paradox has been questioned by Stevenson and Wolfers (2008) . 60 Clark, Fritjers and Shields (2008: 114-115) . 61 Clark, Fritjers and Shields (2008); OECD (2011: 271) . The adaption process is sometimes called the 'hedonic treadmill'. While a recent concept, warnings of the dangers of envy go back at least to Buddha; Dasgupta (1993: 5) . 62 The latter in General Social Survey: Summary Results, ABS 4159.0, September 2011. 63 The latest report, referring to April 2012, can be found at http://www.australianunitycorporate.com.au/ community/auwi/Pages/default.aspx. tendency for most improvements in objective measures of wellbeing to have only temporary impacts on satisfaction which consistently returns to its average level, a phenomenon labelled 'subjective wellbeing homeostasis'.
The NAB Quarterly Australian Wellbeing Index provides another such measure. NAB also surveys consumers to produce an index of consumer anxiety.
The Melbourne Institute's HILDA survey also includes life satisfaction questions which it has been asking since 2001. 64 It differs from most indices in being 'longitudinal'; that is the same people are questioned in each survey. It also shows that average life satisfaction has remained essentially the same despite increases in average real incomes.
Conclusion
This short survey of the four main approaches has shown there is no single agreed way of measuring wellbeing. Perhaps until there is some degree of agreement, commentators will continue to use real GDP per capita despite its widely acknowledged limitations. It does at least have the virtue of being compiled on a consistent basis across time and across countries and is at least correlated with such objective characteristics of wellbeing as health, life expectancy and the environment.
While many policymakers and academics are keen for better indicators of wellbeing, and there is an increasing interest in sustainability issues and the interaction between inequality and wellbeing, there are some powerful vested interests that prefer not to have questioned whether their activities are truly benefiting overall sustainable wellbeing. This seems likely to ensure that wellbeing remains a complex and controversial concept.
